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ABSTRACT: 

PROBLEM TO BE SOLVED: To prevent abnormal sound due to a 
transmission error 

by replacing an ADPCM code with other data based on the result by 
comparing a 

prescribed threshold level with a difference between an ADPCM code of 
a frame 

from which a CRC error is detected and an ADPCM code at one preceding 
time. 

SOLUTION: A difference detection section 1 calculates an absolute 
value of a 

difference between a received ADPCM code of a frame whose CRC error 
is detected 

and an ADPCM code at a preceding time via a delay section at a 
CRCCODE 10. A 

threshold level comparison section 2 compares a predetermined 
threshold level 
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with an absolute value of the difference of the AD PCM code from the 
difference 

detection section 1 . A code replacement section 3 replaces the ADPCM 
code with 

a value smaller than the threshold level and gives the result to an 
ADPCM 

decoder 6 when the absolute value of the difference of the ADPCM code 
is larger 

then the threshold level in the comparison by the threshold level 
comparison 

section 2. Since only the minimum codes relating to production of 
abnormal 

sound only are replaced, not only the production of abnormal sound is 
prevented 

but also original voice is reproduced with fidelity even when there 
is any 

transmission error. 
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(2) 

1 

[ft^iii ] fssmo (CRCX7-) imaztv/z 

7U-A<7)ADPCM^i:. -f^MfuWADPCMft 

«tOt^#v^, ^JHejb*IB}ffl J: 0 1> /h§ < J: o 
(C A D P C M«^*{Bftt S fir^aftat t Hlifc ; t 

[ff^JS2] ADPCMr^-^J: OADPCMft 10 

c MM«a t^fliitik^ita t-t&wm i teiow 

pcMjjasstiffii^fcSriifafc-fsit^iisa 20 
wiWafiSMa. 

[1*114 3 ADPCMl?fSPCMfffCaftS 

/S4tSADPCMf3-yk, froMO (CRCX 
7-) #$£§*u lulBADPCM-r'n-rtciOSW 
$£7 7^WT^ixT^.f>i§1=5-^ AflLfcADPC 

CM^fS, ADPCMtf" 1111" tni&t&flF 

S. 30 
[1I*I|53 ADPCMf3-^CJ: 0 ADPCMf 
^JPCMtftflUclffl, HW?»£$tfitl> 

c MMSSB £ £fl l i t * Ita KM 4 iet8« 

[f**Il63 ADPCMfn-yWOADPCMf 

p c m ffimu t * m i tz z t mm t -tb m * m a urn 

[1**1173 fam*) (CRCI5-) nmn&tit: 

yU-MzttLft^Smtlitt^SWllttt, AD PC 
0 ADPCMtf^PCM^C^L 

jim^immmwfeMi , A^tww^fi-to* 

£{CJt*T^£ff£^iaHI<^SPCM«SS5i: 50 



f$BPP9-3075 1 3 

2 

7U-A*fifPCMaS&?)^ftS:Sil>P 

[ fitsRjf 9 3 fri zmmm t «t o nwaqaaj § *ut 
p c M^sgpt ei*. £ ^ t mmttzm-zmum 

[Ih*IS103 ADPCMf^-yWDADPCM 

^-f^pcM^t^t^^. ^^i^^tn-r 

7l'-A£a38U, ^ff^^Wi. fulfills 

aj» t J: o fw^aj s *ifc*§£fc , p c M^tiwi- 

[ft*JM l 1 3 MfSS^tti^t J: Dftt^WiSix 
7lx-A#.&T-PCM^S««sfi&^^l» 
PCM«^^(ii.^;t&^t1-|.lf*iBi OfEfs 

[is*3i i 2 3 Mias^^ttigiifc i •jswa ! »ais*i 
oPcmmmmimirz^tmwLb-tbn^mi ote 

[ff*II133 ADPCMf^-yti^ADPCM 

w^ttaiats pcMj^«i^ji*si*pcMssj 

m-rn. 1 4 3 Aiifi-^i^/i^aj-f £ l^^ttaj 
mmi. m^mimmiti^z. xximmut 

•f K;Pi:B&IS]t^;^efe^^2:A7Jfi^tJ!in^l» 
^h5-#Si:-f-|.ff*3ll 3l3»<^tJ»flfl3E«SB. 
[!iM 1 5 3 TJjm^^W^jK tT^W* JSSTt 
Sl^ftliAGA (Auto Gain At ten 
at i o n) g?5riii^it*mi:tl.ii*ill 4 IE 

[ff*I1163 fy^-fM^fflUT, ADPC 

Mr^-^ti-jT^SiutPCM^^). ^fSffJ* 
<k£ffi.%\-fZ>tMz, btowv-iltib 

V-tjCtTSa[fiSr^5£1-4PCM«ag»i:^fflli7t 
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(3) 

3 

[000 1] 

kbpsADPC M^^-fk^TSt ( 1 TU - TG . 7 
26) CfcWC, fEiIi^D^S)l»^5l^p D p^&K#1- 

h^&mM&mzmth i><nx%h . 

[0002] 

*>«Oft-5Hfc;£S5£l/t^S. 32kbpsADPCMf 
jS^r-fA^ ( l TU-TG. 7 2 6) Wilis', ffit* 

SfcftLT, 02 6<?57'n.y^0t^tlllffifl! 

[0003] i26t\ ADPCMfn-^'ll ADP 20 

CRCCODEli, ftiSiSO (CRCI7-) SrSJffil" 
SflWL PCMli7 , n 7 ?(l M#tiSKJLh<o^ 

W8*ffl;»$-££fctf>fc. pcMjrpffliaaS:ff5fli«f 

I.. 02 6{cSrfHISS{i, &ft<nfvv9to 
V E R F LOWcO^n v ? t Zffiltzm%$ift$£lk 
it, i^7'07^t, PCM^^-^iJ|ui:CO^ 

MWt ; P]B(rt _ -&^ts OVERFLOW«7'n7? 30 
X\ PCM!Rr#*<PCM1^<0^Saj3fe|.fi*WjR&a 

[0 0 04] H2 6lZ^-fEm±, MUT 1 NGtY^ 

£fi s ADPCM^Wffi^ffl^^^-t^-t" 0 1 1 
1" , " 100 0" *gW»h£*t+t-t" 1 1 1 

i" izm*ti>tk£.j:*)& : g%&.m±i-&tf. ad 

PCM^<7)#t4^±A i LT^I)i:lil-i.^V\ ^cytz 40 
ft, ADPCM^^tl^^U^^Smfe^^ 

^-tt&fcftO, PCMM«7*P'y^^J;l>PCIVHfpE 
11(4, 7^-A#{jTlT^fL|,^, ^W^^cfc 

tz, 

[00 05] 

mwmmix o t-tmm) &±.izmttz£ ? 50 
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4 

n , a d p c M#^-^ttrs*fflv ^^aamtfe ^ > 

[0006] *%m±. ±Msim&£.m*-%ztit:i><D 
x\ taunt-rib zzu. ADPCMt^ff^ 

[0007] 

fS*«li2«wt^iB«a«filiBtt. feiMfaO (C 

RCX7-) A>ltii§^7l'-A(7)ADPCMtt 

i:. -^IIu^ADPCM^h^H^fiS-H-E-tg.^ 

mmx 13 <^j:3i:adpc M^^&sjit 
[0008] it*ii 1 ta«^^p D pWK#^a{4, ad 

Mzttlxm%mii*.mi,zffi<'tzbhCDAD PCMK« 

CM^fcilB§M<7)ADPCM^-ti:C0ll^S:i; 0, H 

fcRWSfcttRU Iff WftST, J^Jt^^SS^ 
ADPCM^SrjBSS-f&iafcfll^Sil-CV^. 
[0009] ti^iM2iS^» ; t^ n c pMeSS^B{4, 

i 9ADPCM4^fcPCMt^£^UfclK<>X 

s p c m jssaii: t 
[ooio] mt%2imempwiRStimmi. m$ 

m 1 ie«^#^p D p^#^-lT\ ADPCMf3-ft 
J: 0 A D P C M^A> tPC MW^SEJft LfclKCSW 

0 w^rv ^js t tt h X o iz , PC M%&mrcm : gtf%&. 

IZ^thk^lZffifitZtltzhCDX'. ADPCMtfOl 

i: , p c MfmmMwa^ffl&m s t> <o 

[ooin a*«3ia8«^iBiBia«sisti» in* 
« i EK^w^iftHa^iirc. A D P C M r 3 -?iz 

4 D A D P C M1?^& P c Ml5-f t^i Dt^co, 
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(4) 

5 

[0012] msmimn^&mmkms. w* 
m i umn^^'mM^mx\ adpc mt-j-mz 

X DADPC Mfi^frt, P C M#f LfclgfcS 

L , ^±«^iS^ffi«§ -tir-5. P c MSSiST 

T\ ^&%%mtX'ffim-fZ>Ztlz£'>X%$ith. 10 
W^ifiKiS&K±^4 - 1 tfX'S 1 . 11*31 3 ie«*> 

w^p a «^«*^g{±, adpc M^^aswaasff a 
mim i iaK^w^ n a B®K#^c p c wmmm. 

[0013] W#il4t2i!a^Wf£ ( ft«&#gfikt AD 
Ifl4tlil77^it4ADPC 

fs&l£>9 ( C RCX5- ) tfffifcZtl. 

IuIEADPCMt3-^J: 'om^mtiiyyy^X^ 
tlX^h^lZ. A^t7tADPCM^Wdt>. «S*f 20 
ffijm£«KteiDfc:fc£^ADPCMflP^£, ADP 

cm^" mi" nm^-f-^^a^t&ffi^^ 

ztz^mttihcox-foz. 

[ooi4] m^m4im^psbm»mma. cr 

cx5-* 1 «ia}Sirfe«^'C*-3-Cs ADP CM 
^*>4>PCMflF#S:»#U fi#UJtBRwrt»3g»t 
J: Dfif et^tiSt* Mi-iA D PCMf3- 

A^7 7 AiC# t,T A D P C Mfir-fOflfWftS: fr * 
o-CSW^SrBSCia^fllJfiSifC^S. fit. fiff- 30 

wasteADPCMrn-fia-c, MB^-r^i^-r 

MZttlXl^ ADPCMf3-m 0^*^tt!§ 

[0015] ff*JM5feSi^f£&«&#gEat;t M* 
£4ieftoWi*ifli1t&#§SH't\ ADPCMf3-/t 
j: 9 ADPCM#^£PCM1$^C^U:I^<7\ M 

jes**s:i4PCMasiaji:s«iJtc:k*«fat-t 40 
5 tot**. 

[0016] ff*JM5ia«coW^ l F n fieS#ga(i:, is* 
54 iat8^#^q a p^2»^ffiT\ ADP CMf3-/(I 
«t D A D P CMfff *^ P C Mf f ^iL/lgCi^ 

«Lf^, mm±&mxmmxi. wit 

v (c, PCM jftSBf-CSW*^ L 7 - A fc 
Jj^flTfc 1 ^ ADPCM^COgj^aat, PCMft 
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[0017] !l*iI6ia«^^ n D n WK#^a{i, If* 

m4tm<v%p&m<iWiWx\ adp cmt3-^k 

WSS&fi^ P c M«gSPfc ?&fiii!t; fc Sr^fRfc 

[0018] W*JB6fai4«^p a B®e5#ga(i, II* 
«4|£|£c7^|!5 l ft®&#=gS-C\ ADPCMfa-/(: 
J; 0ADPC Mflr§-*> f,PC Mft-f-A.^ LfclBlfcM 

xmffiikthkoizffi&zixx^i. it*ja6isn« 

W^ift«S»5IW±. ADPCM^-t^B^at, p 

C Mft^«&<D#i^««I£ fr 3 fc a . 

[0019] i»«3i7i2ttwff^fii«iaaf«i»±. ess 

(CRCI5-) *<«iajS*Ut7U-AtWU19rf- 

WAiff iW&BSmt. ADPCMf'a-^tiOA 

n^u*. Aiiimm^mn^zstKx mm * n 

[0020] |fl*5 7 1 sa^w^p a pWK«^a{i , C R 

cx^-^ajsfifcft^t. c Rcx5-*q*ii}$*L 

6 J: 3 1»« $ tlX v > & . A^ffi-t*%*WO^ s Ttco 

^pvKMzmz t x-cr>mmt)\ x^m^^com^ 

[002 1 ] li*JI8f£awWPp D B «K#^a{i. If* 

3f7iEt8^^B c ?,^#^aT\ mmm^mmzxK) 

ssai^iSPCMj^st^fiBistrtSrimsti- 

[0022] »*3S8i3tt^wpiaKia«fsatt. n* 
js 7 1 Btgww^p D p®ai#^aT\ adpcmt^; 

£ D ADP C M«^*> 4> P C Mtt-fsgft L !t BRtcS^ 
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[oo23] msmnm^p&n^m^m^ ib* 

[0024] mm9nmcD%p&'mmmw.ii. mm 
ii7iaatfo^n a pSK«^ST\ ad p c Mf n-m 
«t o a d p c Mtt-s-a^ p c Mft-^t if^mzm 
ntfmziLfzm&iz. m^mnn.Mx-mm&i. io 
iiii±^m@&ffi$$-t±& p cmwmmvm 

[0025] imm i oizm,co%pm®mmma. a 

DPCMf3-m DAD PCMft-f £PCMft-f £ 

Mist. AMi-^h-yfi-^it^ nt*^ 
*>*>. 

[0026] tmm i oiaic«^,f n WE5#saii, a 

DPCMf3-m 9 AD PCM###><VPCM*Hf- 

^fc sua LTtmcsw**^ Lfc*&, h-yfi-^m 
m^pimmsii , p c mms ■ asm- p c m« 

[00 27] IS*JI l l fEfcco^&IC&^Bi^ fit 

*ibi oiaa«^»ift»afc#girt\ ffiriesw«!tfj»te 

«ct»:1£^;l 4PC MjSSgPSmfci 

[00 28] imm 1 1 IEiJ^^p D p««§S(i . If 40 
*IIl 0ie«c7)^ n n q «tt#gB-C\ ADPCMf'3- 
J: 0 A D P C M^^A> P C Mflrf-MSft U« 

-At *nsm<?)&7u- AnffitiRzmmizztwt 

[00 29] mm 1 2iE»<OW5*ii^iS3^iBi* I* 

x o m^mm $ . it^m Lit t* ••; v $ 50 
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tiresasMyifcfirSr opc MM«a?& fflt^; 

[0030] nil 1 2!e^a^>afite#^a(i. n 
m 1 0 iaigwit^B n pKS#^aT\ adpcmt^- 

y\,zi D A D P C M»^*^ P C M»^t » L^i 

v\ ^siis^i xmmtz ztizx ^xm^-th . 
[0031] 1**111 smL^p^mmmwM., a 

DPCMf3-ri;J;^ADPCM^PCMfffl; 

mm^^mt^^-th^ ■ ^mmt . pc 
Mwm^mm&^ibP cMmm^t^mi. ami 

it^xmaz** <-t&zt*mib-t& hcox-h 

[0032] mm 1 3tm^p^ a mm^mt. a 

DPCMf^tiOADPCMftfKPCMSf 

#>£«frU PCMis^t, ^w^i 

■sizitKxm^zmn-z <ti£oizm 

[0033] imm 1 4mmcD^p&m.w$im±, m 
3si®mpshm.mmwx\ xm^u^i 

A^fI^oiSW^#£l&£U UirSlx^/HftajStc 
J: 0#feixl.A^m^W^i:B&|5]t^^a-fe^ 

[0034] ii^ji 1 Amm^psh'smm.it, it 

3iet8^^n a B «K#^aT\ ADPCMf'3- 
/^J: 0 A D P C Mff^^ t P C M^^Si tfclC 

mnmiti3x*mm&i, pc 
M%m%$x\ m^zmnmzm^mi^mgicvuKfr 

[003 5] 11*31 1 5IEIK^§^ n a pS^^ii, H 

*JH4ie®^w^p a p«K#^aT\ A^fi-t^^/i^^ 

fStT^Sr'SSf l>AS:^l)AGA (Au t o G 
ain Attenat i on) ^li^It^f 

tt&i><nX'fo%. 

[0036] mm. 1 5mmn%p&n&9mmt, m 

m 1 4 ie«^^p D p®3l»^-lT\ A D P C Mr 3- 
y\zl DADPCM^-t7&^PCM^-^v^L!t{gt: 

5ion: 2.0.1 .4 
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h##$&£l*:*£, m^mTmimiUL. ag 

A (Auto Gain Attenation)g|5 

x\ xtm^^^Mzmtxm^mmti i a t» 
[0037] w$m 1 6ie^^^,aM&»sni, -r 

^'^^y-f/I/^SrfflUT. ADPCMf3-rt:J:-5T 
^Sft^PCMft-ffTX HffjrfiiW^^ b^cOW* 

Sf^^n/W^-^ftSs 7^?b/l^ 

v- . stfiiajait. taia*^ io 

[0038] 1 6 tmco^pmzmgiSiz , a 

DPCMf3-m 0 ADPCM^;&>£>^$$*Ut 
PCM^F-f^. TV^^^/^T^aLT. fy^l' 

7-*/i/*«oifi:Jjfc:J: DfifS^S^x^ MUfcfltfaiU 

P CMffftflft*^ t ¥fl»r3;rUt*&fc:{±, PCM 

StfSi^lSlRSfva^. 20 
[00 39] 

[^o®io^] hi izm^x^wm^&w 

«l»-»S^l>tiltJ, fib. 02 6 

u mr. .ADPCMi9PtBaia5<ofltBgto^TSi^-r 

S. S®»liA*tfc3 2kbpsADPCM^*l 

pMI^O (CRCX7-) * { K*$n^7U-Ac0ADP 
CMfffi. jigSfciO^lfeilS miltOADPC 

«S2fi', HfrfcajSUlteJ: 13#4><1SADPCM«F# 

/hJt« Sir * -5 . ft^BtH^ 3 Tli , SMDtlSgff 2 J: 
9A7J Lfc. ADPCMffft, lR##JfjC0ADPCM 
ft-^i: «H^ra»*fffljJ*. * 4> *» M^AT *i VVt BUI 
iW^> A*ADPCM^£ISteJt«&2tf) 

Atj WrAD P CMW&offlf&ffcb 

[ 0 0 4 0 ] 02 1±, 1 3 i: Lfc*§£«9fiF^HJft 40 

^<7)-ISt^HS£^*8t B JMt**>«>. 0T\ l^Mm 

( &fM t — 1 ) OADPC M$H§-*« 1 0 0 0 ( - 7 ) X' 
369, *MM (B^IlJt ) WADPCM^O 1 1 1 

( 7 ) -C£>£?y6. *«0£l#<73ttttte{i 1 4 i:*:**: 
*\ SM^I (^fjt ) c7)ADPCM1?#2-0 0 1 1 

(3)i:iiUJJBLtliOTJj4. 

[004 1] E32ttfl24££^lvC#3^WJ*ifiiff 

es.#ga^s5r & %mm\z^\ ^x wm-h . n 3 1* r 

D7^1t, 04 {± P C M$«g|S 5 <!0S&fE£ijrr8MHia 
T'ftS. PCM«SHS55Tti, SWSttlieMt.kOfSW 50 
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1 0 

( ? U >y ^Stt ) e^fetffcifiS fufc*£, 
L£B&ftf!^-£<97L'-A (EPa]5ms) <7)M*t- 
1 8dB, %<7?fccr>27\/-MzttLX- 1 2dB, § 
4> £*W&C0 2 7 V- MZft IX - 6 d Be?) P C MMJj 

S^fS^^JB S v , A7J Lfc P c Mft-f- 

[004 2] 05X1/06 CSo'H-C**^^! 

5{i7'o>/70T\ 06fiPCM«£«ffl55<Oi&ft£*-r 

Ts - 1 8 dBc^PCMMS^ff^^. iSHfti^ 

££fi. A^L^PCM^Sr^WtiffiTJtl.. 
[004 3] 1 7 07'D 7 ^ItI^W*:^f ^ 

s. mx\ mwm&3-c&. cRc^—mta^ti 

£*§£t\ ADPCMfn-fet^ADPC 
Mft^§-#>4> P C M^A.c7)^C7)|^tcM#* i ^tti§nS 
#«?a}7 5^4o-C^S^ AijLfcADPCMflF 
^3f£*flfi#*& t#>faj£ Lfcffi J: 0 Ac 1 V^A D PC 
Mft^-£. H^0^*f ADPCMW^" 1 1 1 1" t,Z 
E8tt&. ZoX'^tZlZ. XtlLfzAD PCMft-f 
Sr^Oiam^-ri), ADPCMT3-r6T(i. A* 
L^ADPC £ P C Mft-f-MI-f thk$k 

iz . «^^wa®3»ofll t J; 0 H^$&±#fftiiJ $ fi/i 
tiS W«! ft77f*&Xl*o£miiLZtiT^&. 
[0044] 08&V09 ^S^V>T*^c7)^n D n « 

K^gao § h \,zw£ h mtmmiz^x uwt & . 0 

8(i7'n>/70T\ 09{iPCMM*g|5 5c7)ij#S:^f 

wpmx'hh, mx\ pciw«aiss5-c(i % aw«?aiaf 

^[*^-?-c07k-Acoa:f^*T'-l 8dB, %C0<X<7)2 
yU-MzMLX- 1 2 dB, §<i>t^(7)»:c7)2 7l/- 
AHMLT-6dBc7)PCM«^S-^V\ MaSrff^ 

[ 0 0 4 5 ] 0 1 O&t>'0 1 1 fc:S^V^T*^eoW^ 

fpMfgi<o § t h mmmm^-o^xmmt 

£. 01 Oi±7'o 7 ^0T\ 01 niPCM«^gB5<9 

»^**-nftiH0-c*>4. its pcMsasss-ca. 

U;t'7htJtU^, - 1 8 d BOPCMM^srS 

jas^^-jfeawpcMi^&ai^i-i. 

[004 6 ] 01 2cr>yu- y ^mi l zm^x^mco : ^ 
p&m.mm.w^ $> m%z>mmmiz^xmw-r 

S. *#^tijai7T'(is ADPCMf'3-y6ts: 
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«k *m £>*U P c MUftimfflM-^Vti 4 iPG^E^T 

[004 7101 3 1 5(C«^T*f&BJ^B7& 

•6. 01 3ii7'n'y^0-C\ 014<4. 
P C M®}s£ fr 0 P C Mg&fl 5 (Dmm^i-^ 

015ti, b'<y hi?i{iT"PCM$j££fo%£^ 

p c M&a&ff 5 wijfi^-riraiiT* t . 

[0048] 01 4<0i§-&. PCM«^S5f{4, Sef 

Lt^>tf^7 U-J±<r>W&±T- 1 8 d B , Z<?) 
<X<r>2 7U-MZfiLZ-l 2dB, § £>fc^?)&<7)2 
7l^-Afc*rLT-6 d B(50PCMasSrff^V\ $S 

[0 04 9] 01 5£D%£\ PCM«asSP5T'ii, 
t'-y McWLT- 1 8dB<7)PCM«3S£4T>5rv\ 
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